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ABSTRACT: 

PURPOSE: To provide a temperature -sensitive cylinder fixture, for 

a 

temperature type expansion valve, which can hold an expansion valve 
temperature-sensitive cylinder and a refrigerant pipe together 
automatically, 

securely and closely to enhance the reliability of a temperature type 
expansion 

valve and which is made of a shape memory alloy easy to attach and 
good in 

operational efficiency. 

CONSTITUTION: A temperature- sensitive cylinder fixture for a 
temperature ' 
type expansio n valve is for fixing a temperature- sensitive cylinder 5 
of tKe~~ —~ " ~~ - — " ' 

expansion valve to a refrigerant pipe 7 on the outlet side of an 
e vap orator. " 

This fixture is of an elastic plate having C- shaped cross section and 
a raised ~ ~~~ " " 
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part 10 on each side, a shape memory alloy is used in the elastic 
plate and the 

temperature- sensitive cylinder 5 of the scansion : _valve and the 
refrigerant 

pipe 7 are closely held together into a unitary structure by a holder 
8 made of 

the shape memory alloy. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In the refrigerating cycle to which this invention changes from a compressor, a 
condenser, a temperature type automatic expansion valve, and an evaporator, that temperature sensor 
barrel fastener is further manufactured by the detail with the shape memory alloy about the fastener 
which attaches in refrigerant piping of an evaporator outlet side the temperature sensor barrel which 
controls a temperature type automatic expansion valve. 
[0002] 

[Description of the Prior Art] Generally, a refrigerator uses for a refrigerant the steam which is easy to 
liquefy, and demonstrates the frozen force by repeating change from a liquid over circulating through 
the refrigerating cycle shown in drawing 1 to two phases to a gas. the temperature type automatic 
expansion valve 3 by which this refrigerating cycle controls the flow rate of the refrigerant which flows 
out of the compressor 1 which compresses a refrigerant, the condenser 2 which liquefies the compressed 
refrigerant, and a condenser 2 to be shown in drawing 1 — and It consists of an evaporator 4 which 
evaporates the refrigerant which flowed through the temperature type automatic expansion valve 3 into a 
low-pressure gas, and a refrigerating cycle is constituted by connecting a compressor 1, a condenser 2, 
the temperature type automatic expansion valve 3, and an evaporator 4 mutually through the refrigerant 
piping 7. 

[0003] In the above mentioned refrigerating cycle, when there are too many amounts of refrigerants 
which flow through the temperature type automatic expansion valve 3 from a condenser 2, or when there 
are too few amounts of refrigerants, since the excess and deficiency of the evaporative power force in an 
evaporator 4 are produced, there is a possibility that it may become impossible to operate a refrigerator, 
a freezer, etc. with proper refrigeration capacity. Conventionally, in order to solve this problem, as 
shown in drawing 1 , contact the refrigerant piping [ / near the outlet of the evaporator 4 with which the 
evaporation gas of a refrigerant flows out ] 7, and the expansion valve temperature sensor barrel 5 is 
attached. He adjusts the amount of the refrigerant which flows into an evaporator 4 proper, and is trying 
to operate a refrigerator etc. with proper refrigeration capacity from a condenser 2 by controlling closing 
motion of the temperature type automatic expansion valve 3 through this expansion valve temperature 
sensor barrel 5. 

[0004] Here, the expansion valve temperature sensor barrel 5 detects a degree of superheat here from the 
saturation temperature corresponding to the low-pressure saturation pressure in the refrigerant gas which 
flows out of an evaporator 4, and controls closing motion of the temperature type automatic expansion 
valve 3 according to the detected degree of superheat. Since it is thought that the refrigerant which 
cannot evaporate with an evaporator 4 flows out when the degree of superheat detected by the expansion 
valve temperature sensor barrel 5 is incidentally low, the temperature type automatic expansion valve 3 
is controlled automatically to close that the flow rate of a refrigerant should be decreased. Moreover, 
since it is thought that there are still allowances in the evaporative power force of an evaporator 4 when 
the degree of superheat detected by the expansion valve temperature sensor barrel 5 is high, the 
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temperature type automatic expansion valve 3 is controlled automatically to open that the flow rate of a 
refrigerant should be increased. 

[0005] Since the degree of superheat of the refrigerant gas which flows out of an evaporator 4 is 
detected, and closing motion of the temperature type automatic expansion valve 3 is not controlled based 
on the detected degree of superheat, and it becomes impossible to control closing motion of the 
temperature type automatic expansion valve 3 proper when the degree of superheat of a refrigerant gas is 
[ therefore ] correctly undetectable, it is necessary to stick the above mentioned expansion valve 
temperature sensor barrel 5 for the refrigerant piping 7, and it needs to attach the expansion valve 
temperature sensor barrel 5. So, various kinds of attachment structures and a fixture are proposed from 
before about the attachment structure of this expansion valve temperature sensor barrel 5. 
[0006] There is a thing as shown below in the fastener of such an expansion valve temperature sensor 
barrel as a conventional example. As shown in drawing 7 , the 1st conventional example is attached to 
the refrigerant piping 16, and fixes the expansion valve temperature sensor barrel 15 with a wire 25. 
Moreover, as shown in drawing 8 . similarly the 2nd conventional example is attached to the refrigerant 
piping 16, a cross section covers the expansion valve temperature sensor barrel 15 with the C character- 
like electrode holder 28, and binds tight the part into which the electrode-holder 28 edge stood up with a 
bolt 26 and a nut 27, and is fixed. Moreover, as shown in drawing 9 , the 3rd conventional example 
bends the refrigerant piping 16 at a right angle, forms the insertion hole 29 in the bent part, and inserts 
the expansion valve temperature sensor barrel 15. Furthermore, as shown in drawing 10 , the 4th 
conventional example winds the refrigerant piping 16 and the expansion valve temperature sensor barrel 
15 around juxtaposition with a fastener 30 in piles, binds them tight further using the hose band 3 1 for 
waterworks, and is fixed. 
[0007] 

[Problem(s) to be Solved by the Invention] In the 1st conventional example, it has banded together using 
the wire 25, and since union of a wire 25 is handicraft, workability is bad. Furthermore, in case a wire 25 
is banded together, the difference of the force arises among operators, and variation occurs, and a wire 
25 is turned off, there is also a possibility of needing re-union, and workability is bad and weak to 
vibration. Although it is possible to bind tight powerfully by the bundle of an electrode holder 28, a bolt 
26, and a nut 27 in the 2nd conventional example, the alignment of a bolt 26 and a nut 27 and bolting by 
the bolt 26 and the nut 27 take time and effort, and workability is bad. In the 3rd conventional example, 
in order to make refrigerant piping 16 into dual structure, the structure itself became complicated, and 
faults, such as an increment in the creation process of the equipment concerned and a possibility that gas 
leakage may occur from the weld of the insertion hole 29, arose. In the 4th conventional example, in the 
hose band 3 1 for waterworks, the bolting force is weak and is not bound tight by sufficient force. 
Moreover, the fault of being weak was in vibration. When poor bolting which was mentioned above 
occurs, the degree of superheat of a temperature type automatic expansion valve is no longer 
maintained, and there is a possibility that faults, such as big failure, may occur, by liquid compression 
by the liquid back. 

[0008] Then, while an expansion valve temperature sensor barrel is fixable to refrigerant piping with the 
condition of having made it sticking firmly certainly automatically in order to raise the dependability of 
a temperature type expansion valve in this invention, it aims at offering the good temperature sensor 
barrel fastener of the temperature type expansion valve made from a shape memory alloy of the 
workability which can be attached easily. 
[0009] 

[Means for Solving the Problem] The temperature sensor barrel fastener of this invention is considered 
as the configuration which consists of elastic plate material made from a shape memory alloy which has 
the standing-up section of the pair which the edge stood up and estranged only a predetermined distance 
in the expansion valve temperature sensor barrel fastener which attaches in refrigerant piping of an 
evaporator outlet side the temperature sensor barrel of the expansion valve used for a refrigerating cycle. 
Moreover, a temperature sensor barrel fastener may be the configuration of having the electrode holder 
which fixes said temperature sensor barrel and refrigerant piping to one in the condition of having 
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contacted mutually while consisting of elastic plate material made from a shape memory alloy which has 
the standi ng-up section of the pair which the edge stood up and estranged only a predetermined distance. 
Furthermore, the periphery of said temperature sensor barrel fastener or said electrode holder is further 
covered with a heat insulator. Moreover, the elastic plate material of said temperature sensor barrel 
fastener or the elastic plate material of said electrode holder has predetermined shape memory 
temperature, and the distance between said standing-up sections becomes small as the temperature of 
refrigerant piping detected by said temperature sensor barrel approaches shape memory temperature. 
[0010] 

[Function] In case the temperature sensor barrel fastener of this invention which has the above- 
mentioned configuration arranges an expansion valve temperature sensor barrel side by side for 
refrigerant piping of an evaporator outlet side, it fixes said refrigerant piping and said expansion valve 
temperature sensor barrel to one in the condition of having made it contacting mutually, with the 
temperature sensor barrel fastener made from a shape memory alloy, or the electrode holder made from 
a shape memory alloy. The elastic plate material which constitutes the elastic plate material or electrode 
holder which constitutes a temperature sensor barrel fastener at this time has predetermined shape 
memory temperature, and the distance between said standing-up sections which stood up at the end 
becomes small as the temperature of refrigerant piping detected by said temperature sensor barrel 
approaches shape memory temperature. Thereby, refrigerant piping and a temperature sensor barrel are 
automatically fixed firmly in the condition of having stuck mutually. Moreover, the periphery of said 
temperature sensor barrel fastener or an electrode holder is further covered with a heat insulator. 
[0011] 

[Example] Next, the concrete example of this invention is explained. The refrigerating cycle of this 
invention is the same as that of what was mentioned above, and drawing 1 is referred to also in the 
following explanation. Drawing 2 is the perspective view showing the expansion valve temperature 
sensor barrel attached in refrigerant piping. In drawing 2 , the expansion valve temperature sensor barrel 
5 is arranged in piles, where the refrigerant piping 7 of the outlet side of an evaporator 4 is contacted, 
and as for these each refrigerant piping 7 and expansion valve temperature sensor barrels 5, the cross 
section is covered with the C character-like electrode holder 8. Moreover, this electrode holder 8 has the 
almost same die length as the expansion valve temperature sensor barrel 5 in the longitudinal direction 
of the refrigerant piping 7, and the standing-up section 10 is formed in C character-like both ends for the 
cross section, respectively. 

[0012] Next, an electrode holder 8 is explained. Drawing 3 is the cross section of the electrode holder 8 
in each temperature, and drawing showing a configuration. This electrode holder 8 constitutes in one the 
circular section in which the expansion valve temperature sensor barrel 5 is fitted, and the circular 
section in which the refrigerant piping 7 is fitted, and the cross section is formed in the shape of about C 
characters. The circular section in which the expansion valve temperature sensor barrel 5 is fitted is 
small set up a little rather than the diameter of the expansion valve temperature sensor barrel 5, and the 
circular section in which the refrigerant piping 7 is fitted is similarly set up small a little rather than the 
diameter of the refrigerant piping 7. Moreover, this electrode holder 8 is the thermally conductive good 
quality of the material, and the shape memory alloy of a nickel-Ti system with spring nature is used. 
[0013] In case both refrigerant piping 7 and expansion valve temperature sensor barrel 5 are attached in 
this electrode holder 8, first, in an electrode holder 8, from opening 1 1, the expansion valve temperature 
sensor barrel 5 is pushed in, and it arranges in the defined location. Next, when the refrigerant piping 7 
is pushed in in the electrode holder 8 using the elastic deformation of an electrode holder 8, opening 1 1 
opens and it is fixed to one together with the expansion valve temperature sensor barrel 5. Thus, it fixes 
to the condition of having stuck the expansion valve temperature sensor barrel 5 and the refrigerant 
piping 7 through the spring elastic force of an electrode holder 8. 

[0014] Next, a refrigerating cycle operates and change of the configuration of the electrode holder 8 in 
case both expansion valve temperature sensor barrel 5 and refrigerant piping 7 become low temperature 
is explained, first, the electrode holder 8 is fixing lightly both expansion valve temperature sensor barrel 
5 and refrigerant piping 7 at the time of ordinary temperature, and spacing of the opening 1 1 of an 
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electrode holder 8 is shown in (A) of drawing 3 — as - L — it comes out. However, change of a 
configuration begins to occur in an electrode holder 8 automatically according to the shape memory 
effect of an electrode holder 8 as temperature falls. So, both expansion valve temperature sensor barrel 5 
and refrigerant piping 7 come to be automatically bound tight strongly with an electrode holder 8 at the 
time of low temperature (shape memory laying temperature). Spacing of the opening 1 1 of the electrode 
holder 8 at this time is LI as shown in (B) of drawing 3 . Moreover, when both expansion valve 
temperature sensor barrel 5 and refrigerant piping 7 are not fitted in the electrode holder 8 at the time of 
low temperature (shape memory laying temperature), spacing of the opening 1 1 of an electrode holder 8 
is L2 as shown in (C) of drawing 3 . 

[0015] Spacing of the opening 1 1 of the electrode holder 8 of this invention and the relation of 
temperature which were mentioned above are further shown in drawing 4 . In this drawing 4 , spacing of 
the opening 1 1 of an electrode holder is shown on an axis of ordinate, and temperature is shown on the 
axis of abscissa. In ordinary temperature, spacing of the opening 1 1 of an electrode holder 8 is L, and 
large so that this drawing 4 may show. However, according to a shape memory effect, spacing of the 
opening 11 of an electrode holder 8 becomes small, and begins to bind both expansion valve 
temperature sensor barrel 5 and refrigerant piping 7 tight as temperature falls. Furthermore, in low 
temperature (shape memory laying temperature), spacing of the opening 1 1 of an electrode holder 8 is 
set to L2, becomes the smallest, and binds strongly both expansion valve temperature sensor barrel 5 
and refrigerant piping 7 tight. And when actuation of a refrigerating cycle stops, temperature rises and it 
returns to ordinary temperature, spacing of the opening 11 of an electrode holder 8 is L. 
[0016] If the perimeter of the expansion valve temperature sensor barrel fastener of a configuration of 
having described above is covered with a heat insulator as shown in drawing 5 , it will become 
detectable [ the temperature of the refrigerant piping 7 ] with the expansion valve temperature sensor 
barrel 5 much more correctly. Drawing 5 shows the cross section in the condition of having wound the 
heat insulator around the perimeter of the expansion valve temperature sensor barrel fastener attached at 
the above-mentioned refrigerant piping further here. A heat insulator 9 consists of insulators, such as 
glass wool, and this heat insulator 9 covers the perimeter of the both sides of the expansion valve 
temperature sensor barrel 5 and the refrigerant piping 7, after fixing as mentioned above, where the 
expansion valve temperature sensor barrel 5 and the refrigerant piping 7 are mutually stuck through an 
electrode holder 8. Thus, if the expansion valve temperature sensor barrel 5 and the refrigerant piping 7 
are covered with a heat insulator 9, the temperature of the refrigerant piping 7 can be correctly detected 
through the expansion valve temperature sensor barrel 5, without being influenced by surrounding 
temperature, and closing motion control of the temperature type automatic expansion valve 3 can be 
performed much more proper. 

[0017] According to the temperature type expansion valve temperature sensor barrel fastener by such 
configuration, by having used the shape memory alloy for the electrode holder 8, it can fix 
automatically, certainly, and firmly and the expansion valve temperature sensor barrel 5 and the 
refrigerant piping 7 can be stuck. While the temperature of the refrigerant gas which flows the inside of 
the refrigerant piping 7 through the expansion valve temperature sensor barrel 5 is correctly detectable 
by this, based on the detected temperature, closing motion control of the temperature type automatic 
expansion valve 3 can be performed proper. Therefore, it can prevent flowing into a compressor 1, while 
the refrigerant has been in a liquid condition, and can prevent certainly that failure etc. occurs in a 
compressor 1. Moreover, since it is possible to hold adhesion with the expansion valve temperature 
sensor barrel 5 and the refrigerant piping 7 good when vibration occurs at the time of conveyance of 
refrigeration, a refrigerator, etc., and actuation, generating of the slack by vibration can be prevented. 
Furthermore, adhesion immobilization of the expansion valve temperature sensor barrel 5 and the 
refrigerant piping 7 can always be carried out with a fixed level, without producing variation among 
operators in the expansion valve temperature sensor barrel fastener concerning this example again, when 
variation is in the work performance of the operator who does this activity, since the expansion valve 
temperature sensor barrel 5 and the refrigerant piping 7 are fixable through the spring elastic force of an 
electrode holder 8 as described above. 
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[0018] As mentioned above, although one example of the expansion valve temperature sensor barrel 
fastener of this invention has been explained, various modification is possible for this invention in the 
range which is not necessarily limited to this and does not deviate from the meaning. For example, in the 
above-mentioned example, although the cross section was a C character-like, the configuration of an 
electrode holder 8 may be an electrode holder with which a cross section has the configuration of the 
shape of the shape of S character, or an X character, as shown in (A) of drawing 6 , and (B). Moreover, 
in the above-mentioned example, although the shape memory alloy used for the electrode holder 8 was a 
nickel-Ti system, if the quality of the material with high thermal conductivity, such as Cu alloy system, 
is used, effectiveness will become still better and reaction speed's [ dependability and ] will improve. 
[0019] 

[Effect of the Invention] According to the temperature type expansion valve temperature sensor barrel 
fastener of this invention, so that clearly from having explained above By using the shape memory alloy 
for the electrode holder, an expansion valve temperature sensor barrel and refrigerant piping While it 
can be made to be able to stick automatically, certainly, and firmly, being able to fix, being able to have, 
being able to detect the temperature of refrigerant piping correctly through an expansion valve 
temperature sensor barrel and being able to perform closing motion control of a temperature type 
expansion valve with sufficient dependability It is possible to offer the temperature type expansion valve 
temperature sensor barrel fastener which can attach easily an expansion valve temperature sensor barrel 
and refrigerant piping by the easy activity. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The temperature sensor barrel fastener characterized by consisting of elastic plate material 
made from a shape memory alloy which has the standing-up section of the pair which the edge stood up 
and estranged only a predetermined distance in the temperature sensor barrel fastener of the temperature 
type expansion valve which attaches in refrigerant piping of an evaporator outlet side the temperature 
sensor barrel of the expansion valve used for a refrigerating cycle. 

[Claim 2] The temperature sensor barrel fastener characterized by having the electrode holder which 
fixes said temperature sensor barrel and refrigerant piping to one in the condition of having contacted 
mutually while consisting of elastic plate material made from a shape memory alloy which has the 
standing-up section of the pair which the edge stood up and estranged only a predetermined distance in 
the temperature sensor barrel fastener of the temperature type expansion valve which attaches in 
refrigerant piping of an evaporator outlet side the temperature sensor barrel of the expansion valve used 
for a refrigerating cycle. 

[Claim 3] The temperature sensor barrel fastener characterized by having a wrap heat insulator for the 
periphery of said temperature sensor barrel fastener or said electrode holder in a temperature sensor 
barrel fastener according to claim 1 or 2. 

[Claim 4] It is the temperature sensor barrel fastener characterized by the distance between said 
standing-up sections becoming small as the temperature of refrigerant piping which the elastic plate 
material of said temperature sensor barrel fastener or the elastic plate material of said electrode holder 
has predetermined shape memory temperature, and is detected by said temperature sensor barrel in a 
temperature sensor barrel fastener according to claim 1 or 2 approaches shape memory temperature. 



[Translation done.] 
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PURPOSE: To provide a temperature-sensitive cylinder 
fixture, for a temperature type expansion valve, which can 
hold an expansion valve temperature-sensitive cylinder 
and a refrigerant pipe together automatically, securely and 
closely to enhance the reliability of a temperature type 
expansion valve and which is made of a shape memory 
alloy easy to attach and good in operational efficiency. 
CONSTITUTION: A temperature-sensitive cylinder fixture 
for a temperature type expansion valve is for fixing a 
temperature-sensitive cylinder 5 of the expansion valve to 
a refrigerant pipe 7 on the outlet side of an evaporator. 
This fixture is of an elastic plate having C-shaped cross 
section and a raised part 10 on each side, a shape memory 
alloy is used in the elastic plate and the temperature- sensitive cylinder 5 of the expansion valve 
and the refrigerant pipe 7 are closely held together into a unitary structure by a holder 8 made of 
the shape memory alloy. 
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